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选取3株经分子生物学鉴定的药用植物内生真菌  Xylariales sp. Hds65, 








红豆杉内生真菌 Hds65 经分子生物学方法鉴定为炭角菌 Xylariales sp.。
从其固体平板发酵产物中共分离得到 12 个化合物，其中有 3 个未见文献报道的
新化合物（hds-17-2, hds-21，hds-31）分别属于倍半萜类、橙花叔醇类以及蒽
菲类化合物。另外 9 个为已知化合物，其中包括 6 个倍半萜类化合物： 
(±)-Euryfuran (hds-2)；Naphtho[1,2-c]furan-7-ol,4,5,5a,6,7,8,9,9a- octahydro- 
6,6,9a-trimethyl- (hds-7)； Naphtho[1,2-c]furan-1,7-diol,1,3,5,5a,6,7,8,9,9a,9b- 
decahydro-6,6,9a-trimethyl-,(1R,5aR,7S,9aS,9bR)- (hds-17-1) ； 
Naphtho[1,2-c]furan,1,3,5,5a,6,7,8,9,9a,9b-decahydro-1-methoxy-6,6,9a- 
trimethyl-,(5aS,9aS,9bR)- (hds-27) ； Naphtho[1,2-c]furan-1(3H)-one, 
5,5a,6,7,8,9,9a,9b-octahydro-6,6,9a-trimethyl- (hds-25) ； 
Naphthalenemethanol,1,4,4a,5,6,7,8,8a-octahydro-2,5,5,8a-tetramethyl- 
(hds-28)，1 个橙花叔醇的衍生物 10,11-Dihydroxynerolidol (hds-1)、1 个蒽菲类
化合物 4H-Phenaleno[1,2-b]furan-4,6(5H)-dione,8,9-dihydro-3,5,7-trihydroxy- 
1,8,8,9-tetramethyl-5-(2-oxopropyl)- (hds-30) 和 1 个 脂 肪 酸 类 化 合 物
10,13-Octadecadienoic acid (hds-29)。 





















对 4 个结构新颖的化合物(hds-17-2、hds-21、hds-31、FL-8)以及 FL-10 进
行抗菌和抗肿瘤活性的测定。在每片滤纸片含有 50μg 样品 (滤纸片法) 时，
hds-21、hds-31、FL-8 和 FL-10 对枯草芽孢杆菌均表现出较强的抑制作用，其
抑制率分别为 48.1%、40.0%、46.0%和 40.0%；而 hds-21、FL-8 和 FL-10 不
仅对短小芽孢杆菌表现出抑制作用（抑制率分别为 31.6%、42.1%、36.8%），
而且对金黄色葡萄球菌也具有较强的抑制作用，其抑制率分别为 47.1%、47.1%
和 41.2%。肿瘤细胞毒活性测定结果表明，FL-8 和 FL-10 对人宫颈癌 HeLa 细
胞均表现出抑制作用，其中 FL-8 对 HeLa 细胞的抑制作用较强，在浓度为
10μg/mL 时其抑制率达到 94.1%；而 FL-10 在浓度为 10μg/mL 与 20μg/mL 时
对 HeLa 细胞的抑制率分别为 46.2%与 84.7%。对化合物的抗菌及抗肿瘤活性检
测结果表明，新化合物 FL-8 即具有良好的抗细菌活性，同时又对 HeLa 细胞具
有较强的肿瘤细胞毒活性，值得进一步研究开发。 
本论文的实验工作得到以下有益结果：1）从红豆杉植物组织中分离得到 107






























In this study, we isolated endophytic fungi from a Taxus mairei and tested 
the bioactivity of crude fermentation extraction of each strain. The strains of 
endophytic fungi Xylariales sp. Hds65,Cordycrps sinensis（Berk.）Sacc. A18 
and Fusarium sp. MH05 were isolated from Taxus mairei, Annona squamosa  
and Ephedra sp. respectively. Secondary metabolites from the three strains 
were observed for the discovery of new bioactive compounds as leading 
compounds of new drugs. 
107 endophytic fungi were isolated from the leaves, twigs and barks of the 
medicinal plant Taxus mairei. Crude fermentation extraction of each strain was 
tested by bioactive screening programs including anti-microbial activity, 
anti-tumor activity, anti-oxidation activity. 8 strains (7.48%) displayed 
anti-microbial activities on one or more than one of 5 indicator organisms. 40 
strains (37.4%) displayed relatively high anti-tumor activity on HeLa cells. 2 
strains (1.87%) displayed relatively high anti-oxidation activity. 
The strain Hds65 is an endophytic fungi of Taxus mairei, it was identified by 
morphological and molecule biological methods. The result indicated that the 
strain Hds65 belonged to Xylariales sp. 12 compounds were identified from 
secondary metabolites of Hds65 solid fermentation, including 7 
sesquiterpenes (±)-Euryfuran (hds-2) 、 Naphtho[1,2-c]furan-7- 
ol,4,5,5a,6,7,8,9,9a-octahydro-6,6,9a-trimethyl- (hds-7) 、
Naphtho[1,2-c]furan-1,7-diol,1,3,5,5a,6,7,8,9,9a,9b-decahydro-6,6,9a- 
trimethyl-,(1R,5aR,7S,9aS,9bR)- (hds-17-1) 、 hds-17-2 、
Naphtho[1,2-c]furan,1,3,5,5a,6,7,8,9,9a,9b-decahydro-1-methoxy- 
6,6,9a-trimethyl-,(5aS,9aS,9bR)- (hds-27) 、 Naphtho[1,2-c]furan-1(3H)- 
one,5,5a,6,7,8,9,9a,9b-octahydro-6,6,9a-trimethyl- (hds-25) 、
Naphthalenemethanol,1,4,4a,5,6,7,8,8a-octahydro-2,5,5,8a-tetramethyl- 

















tetramethyl-5-(2-oxopropyl)- (hds-30) 、 hds-31; one fatty acid 10,13- 
Octadecadienoic acidand (hds-29). Among which, hds-17-2、hds-21 and 
hds-31 were new compounds. 
The strain A18 is an endophytic fungi of Annona squamosa, it was 
identified as Cordycrps sinensis（Berk.）Sacc. The secondary metabolites of its 
solid fermentation were studied, we got 4 anthraquinones componds, including 
chrysophanol (FL-2), (+)rugulosin (FL-4), (-)rugulosin (FL-4) and a new 
compound FL-8. 
The strain MH05 (Fusarium sp.) is an endophytic fungi of Ephedra sp. We 
got one compound from its secondary metabolites which was enniatin B. 
All new compounds and FL-10 were studied for their bioactivities, including 
antimicrobial and anti-tumor. hds-21、 hds-31、FL-8 and FL-10 showed 
antimicrobial activity against Bacillus subtilis at 50μg, their suppression ratio 
were 48.1%、40.0%、46.0%、40.0% respectively. hds-21、FL-8 and FL-10 
showed antimicrobial activity against Bacillus pumilus at 50μg, their 
suppression ratio were 31.6%、42.1%、36.8% respectively. hds-21、FL-8 and 
FL-10 also exhibited antimicrobe activities against Staphylococcus aureus at 
50μg, their suppression ratio were 47.1%、47.1%、41.2% respectively.  FL-8 
and FL-10 showed anticancer activities against HeLa cell at 10μg/mL, their 
suppression ratio were 94.1% and 46.2% respectively. When it was 20μg/mL, 
suppression ratio of FL-10 was 84.7%. The new compound FL-8 was worth to 
be researched in-depth because of its anticancer activity and antimicrobial 
activity. 
The results of our study were listed below. (1) 107 endophytic fungi were 
isolated from the medicinal plant Taxus mairei. (2) One strain from Taxus 
mairei of high anti-tumor activity was found and identified as Xylariales sp. (3) 
4 new compounds were obtained from the secondary metabolites of 3 
endophytic fungi strains．One of them exhibited high anticancer activity and 

















In conclusion, endophytic fungi, especially from offcinal, can produce 
numerous new and unique structure secondary metabolites, and many of them 
have biological activity, so the secondary metabolites of endophytic fungi are 
an important source of new drug discovery. 
 






































研究，如阿司匹林(1), 洋地黄毒甙(2), 吗啡(3), 奎宁(4)，匹鲁卡品(5) [2,3]。 
 
 
图1 化合物aspirin (1) ,digitoxin (2), morphine (3), quinine (4), 和
pilocarpine(5)的化学结构 
Fig. 1 The chemical structure of aspirin (1),digitoxin (2), morphine (3), 
quinine (4),and pilocarpine (5) 
 






















图2 化合物streptomycin (6), chloramphenicol (7), chlortetracycline (8), 
cephalosporin C (9), erythromycin (10), 和 vancomycin (11) 的化学结构 
Fig. 2 The chemical structure of streptomycin (6), chloramphenicol (7), 






克拉维酸(12)和从桔青霉中得到的 HMG - CoA 还原酶抑制剂美伐他汀(13)[5]，并
发现其有抗真菌 P. brevicompactum 的活性[6]。克拉维酸(12)和阿莫西林(14)的
混合物（安美汀）是仍在今天使用的第一线抗生素，而以美伐他汀(13)和洛伐他

















图3 化合物clavulanic acid (12), mevastatin ( 13), amoxicillin (14)和
lovastatin (15)的化学结构 
Fig. 3 The chemical structure of clavulanic acid (12), mevastatin (13), 












Fig. 4 Sources of small molecule drugs, 1981–2006:  all 
categories,N=983 (in percentages) 
Codes of Major categories are as follows: “N”, natural product; “ND”, derived from a 
natural product and usually a semisynthetic modification; “S”, totally synthetic drug often 
found by random screening/modification of an existing agent; “S*”, made by total 
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